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(57) Abstract: An anisotropic material having an alternating-line pattern surface and formed thereon a layer of a functional com- 
pound, wherein in the alternating-line pattern surface one kind of lines comprise a fluorine compound and the other kind of lines 
comprise a nonfluorinated compound. When the surface of the pattern, which has been produced with a fluorine compound having 
a specific structure as a surface-treating agent, is used as a template in a process in which a solution of a functional compound is 
applied thereto, then a structure of the functional compound on a scale of the order of nanometer to micrometer can be prepared. 
When the surface of the pattern at least one region of which has been surface-treated with a fluorine compound having a specific 
structure is used as a template, then properties of the functional compound can be improved. 
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5 muftm 

G.M.Whitesidesb[Langmuir, 10, 1498 (1994) ] ri N ^7yf^7;^yft- 

# - ^mma^Fe (cn) jmm&mft u a3M4fc#© ±^K 3 Fe coo 

15 flSfcofc. 

*7"c N H. Sirringhausbfis if7^Ii±l:|i$ 5 Onm, *I 5 /z ra<Di^7K14 

(#^12002-261048) 0 U/5*U r^lSdifcfc&V^Tf^ ^/l^n TiV^;V-yy 1/ 

C^CH^SiCl, (n=3-10) 
X-Tjk&tlZfc&yoX'foy) [Langmuir, 8, 1195 (1992) ]> #fcn=8, 10©S^n°— 7 
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ttl2^£g^#:«JD^4tBSrIRI±$*«s^lf^0l^$*bTv^5 0^2000-307172, wm^ 

7-206599, ^P2001-94107) . Lfl>U Ztl1£VX-te&m^fc<D\£ifcte*>-?fr 
\Z L^ft_L Lft B81*Sifeofc, 



So 

-a^k ^m^b^> 7tb^p^ f— ^ a ^ y?i\&m<omfr 

bft*4>ft< fcvvf*u&>— o<^a^^^^^%W-t-SM^I4^T*fcoT N 

$S7^ s^t*^*— ^®i-*5v^t, -^©7^f y*-fb^* ferity 
3-^?>*^i e> ft 9 s ffcfr^ 7 -r tbsw^o-fb-a-*** e> ft s ^ 

2 h ft 5 S^ttW^itt^o 
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^S^^^-^tS-h^ ^ffcfcim 

J*U S*tt*t» (-rfcfc^ 3ft5»BftT?#5. 

^S7-f V^^ — ^*®td*3V^> -*09-f^7 y*ib-frW*fcf±'> 

~ mk\f=-j^M&W- (eva ) *©#ytv7-ry, w^u^t^:^ 
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yr5:Ks ^u-Y5:k, tfyu— k (4 - 

r^y/w ^v^m-a-fr (as «TJ9i) s zr ^i/^* 
5 a-a-fr, ^y^e-**^ (evoh ) N ^!)If^yT^7^w^ (pe 

T ) N T^V^U^'rUy^U—h (PBT ) x ^y v-^n^-^^lx^^ 

h (pct ) ^<£>^y^;*-7vK #y^-7VK ^yac— tvi^i-v (p 

EK ) s tfV ji-tvK^— TJVtr (PEEK ) . J^y^— 7Vl~f 5 h\ 
VT±?— 7V (POM) N tfV 7^~U>$-3rlsh\ WU7i = vm 
10 *s Kn #!)7!)WK y ^tvW (M^K y ^r— ) > tfVTh?-?/^ 

z 0 

-tv^v? tvxfe, mm mtTfr^-vj*. mK&$&, mit?- 
mt^-tm. ^=x7 s ^^g^y*^) . mm m*.&<mfr 
25 4m. mmvm) , mm mz.t£. mtxv^**) . mm wx-tfs m. 
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ymik&yo-ktite^v =^-^x^m^fit^94 >-<Dmw&&3L*^*c—ts 
^\m-<o\\&m~?y&& ztitcyj >-<Dmm g m t com*. 5 mj/m 2 

£JLL N #ijx.k£> 1 OmJ/m 2 J£Ui. 4*fc 2 OmJ/n?&<±X*3bZ> ^ bV\ 

$17^^^- >1Btt> 0. 5 — 1 0 0 ai m % 1~20 

Tt>giV\ i®gftx^;l/^-©ii|j; x M. K. Chaudhury b [Science, 

256, 1539(1992)] (D^feTft*^ 5„ 

la^^DflCiSrolt^ < i: fc^ffig fccc*/^— S£©*"T*9>f ^KilfrtS E. i: £ 

^tpri:*w*uv\ -t^gi^oestts »?R«>ftftt^iRio** (l) tmrnx 
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»i21JWfettlWe**t«:V\ 0iJx.fc£, [Langmuir, 16, 885 (2000) ] {i N 

10 MJy^77^-S) „ G.M.Whitesidesb[Langmuir, 10, 1498 (1994)] tt N 

^n=t^^^ ^7^^ V^fe) 0 M. Gleichefe["Nanoscopic channel 

lattices with controlled anisotropic wetting*, NATURE, 403, 13 (2000) ] f£ N 

15 tk® ±xmm vt^m^m^mmmmmwx^^ %v^;vy^^yr^ 
20 f&a-fc*? <t t/v y = — >sxft<Dt&<Dik&mx* h z> „ 

^7 y^^iti3^5^7 yiSo^Ii UCfik 7/wtn7;^;H (#^ 
s^^vi^y v-n^r-y-^ ^Wi^Myi/o^t^ ^ 

^7?/iItttTt)&V\ 
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¥mm\&to. mmmt^-m, y^^m^tz.^-^^ n*?? 

10 ^-oT^5c 

^y^mmW; 7?ui/T~^mnvf. ^vy/^i^^mm^ ^yp-^ 

cxv^if^u^ e^—n^^^ Mb-^&if^W btt5„ 

20 WbfrSo 

1,4- *?T*Fl'9**9 9> (daco) ^ N ^Wf 1 h 7 ^ ^ (hmta) 

25 H-^7/U7*t K (salen) 8WMfcfc£*«|*tf b*b5. 

»f^fr£4fo©Ji<0J¥£r4> 0. 1 nm~ 1 0 0 MZ-fts 1 nm~ 1 & ra 
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10 n TvK HCFC225 N ^pp 1, 1, 2, 2-x f7^on h 9 ^ 

m^iz&Ytzmw&ik&mvmmn, o. 1-2011%,^ i~io 

15 ^<^i^*«: s s^if^.toTff^So «S3W©i^*tt, »#tt*m*\ urn 
w*.t£. 6o~2oo°o -rs^^izictoT, nz-%o &m&&ti. w 

0. 01~100Pa) T*CfroT%J:V\ 
20 ifc [P.Calvert, Chem. Mater., 13, 3299(2001)] , a*— =2 — Kfcfcs 3r-Yfc 0 ^}J — 

wr. h7^^, y^ey, k (el) . w-if-, «mm^^ 

25 ^-^ffip^ (SHG) 03fe^fe£K:#rffl*T*#a. 

m^-— ^<7"— 0flX-f£l 0 nm~l 0 0 a* £ (09*.fi£ % *S (# 
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20 (d) ^t^OT^/lo^P T/l"*/^ t tUlOit ? ^S, a^f^S, 

(e) &*8fe5£*T© n T^A-S&^i- 3 v'/l^fe * ^ 

25 ^.^^-dri?-^ 
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~7ymi\&m&, ttss. c-sx 3 7km, 

/M2^VJ^£fcte (^^l~4(D) tt*/7tv*?jvm ) . tt—tVZk (- 

sh) N (-s-s-) *yttty^SK£ (p(=o)(oh) h (o 

-)„ (fcfcU n^l~3)^i-5 0 

mm&5UT(Dftm%&7^vTfr*/^%^%7y^ik&yo (a) 121*5 
V^T. ^«3t7/^nT^=¥/^<^^Jf^ (CF 3 ) 2 CF-, (CF 3 ) 3 CK 
(CF 3 ) 2 CFCF 2 CF 2 -*5j:r^(CF3)3CCF 2 --efc5o 7y»t (a) tts ^HSfll3t7/V 

7y»fe (a) ©M^UTW:, ^t)©»$tl5o 
(CF 3 ) 3 C -A- SiXa 
(CF 3 ) 3 C -A- SH 
(CF 3 ) 2 CFCF 2 CF 2 -A- SiX, 
(CF 3 ) 2 CFCF 2 CF 2 -A- SH 
(CF 3 ) 2 CFO -A - SiX 3 
(CF 3 ) 2 CF0 -A - SH 

At*. ^i~4©r/^vyS, -so 2 n(r 21 )r 22 -i «au 

R 2 1 f*K*8Sc 1 ~ 4 <D7/U2c/um, R 2 2 (*J^^ 1~4 ©7;^VySt'l) 
3) tfcl4-CH 2 CH(OH)CH 2 -it«fc^ 

(CF 3 ) 3 C -CHjCHj- SiCl 3 
(CF 3 ) 3 C -SO^CC^C^CHr SiCl 3 
(CF 3 ) 3 C -C^CH,- SH 
(CF 3 ) 2 CFCF 2 CF 2 -CHjCHj, - Si(OCH 3 ) 3 
(CF 3 ) 2 CFCF 2 CF 2 -CHgCHj- SH 
(CF 3 ) 2 CFO -CHjCHj- Si(0CH3) 3 
(CF 3 ) 2 CFO -CHjCHj,- SH 
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irxi y 7vwg<£#i]te N 

C 8 F 2an O (C F 2 C F 2 C F z O) n (C F^- 

C.F^O (C F 2 C F (C F 3 ) 0).(C F 2 )- 

C.F^O (C F 2 C F 2 C F 2 0) 0 (C F 2 0) n (C F z )-&£Xfi 

C 8 F 2a+1 0(CF 2 CF(CF 3 )0) n (CF 2 0) n (CF 2 ) 1 - 

# y x-T'/vSo^tH; 3 0 0 £LL, jf*Utt500 J^_L-e 
1 00 000Pi^» 5 0 0 0^TT'fc!5, m*3j;Vn}il~l 0 
0. ^L<tt2 0~4 0^U attl~10^U U41*^:tt2Sr 
S^fo 3 

T'fc^o 7y#M (b) fi s 7/^OJ^y oc—^/i/^Ja £ tm*B£ (M 

(b) tUTW:?fe©t>©36S^S*t5„ 
PFPE-A- SiX 3 
PFPE -A- SH 
[5£*K PFPE & s sS—^jUj-utfV x-'-Tsl'^ 
AI4 N KSHIS:l-4 0r^V>'S > -S0 2 N(R 21 )R 22 -I «i.U R 21 fi 

ft-CH 2 CH(OH)CH 2 -iT»fc'9, 

Xtt^P^If (0»Rfc£, i£SfJj§TO ^ *fcf*, 0C n H 2n+1 (n=l~4)-efe§ o ] 

PFPE -CHgCHa- Si(0CH 3 ) 3 

PFPE -SOgNCC^CftjCEj- Si (0CE,) 3 

PFPE -CHjjCI^- SH 

ttU CF 3 - N CF 3 CF 2 -. CF 3 CF 2 CF 2 - N (CF 3 ) 2 CF~. CF 3 CF 2 CF 2 CF 2 - N (CF 3 ) 2 CFCF 2 -, 
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(CF 3 ) 3 C- S CF 3 CF 2 CF 2 CF 2 CF 2 -, (CF 3 ) 2 CFCF 2 CF 2 -*5«tt>*(CF 3 ) 3 CCF 2 --efe5„ 7 As* a 

TfVl'—Y^ 7^tor;v^vS^ft5aP, CF 3> 
CF 2 H*fdfiCFH 2 ^«m$tbfcT^ y 1^— M'fcoTiV^ 

J:v\ 

Rf-A-OC (=0) CR 3 = CH 2 

D£cK R f \±1%MWl 1 — 5 (DE^Xfi^^^^/^a T/i^^^Ss 
R 3 f*7k*m^> FjD5t?\ CSUS-^s CF 3 g, CF 2 HS, CFH 2 ^fcf*^ ^/Vg. 
All2|liOtiST*fcS, ] 

AO^iJfi, ^i5cl~4<DT/^l/^£. -S0 2 N(R n )R 22 -I «§.U 
R 2 1 te£tSfi& 1 — 4 OT/i^/i^ R 2 2 W$*9fi8c 1 — 4 ©7;^vylT'fc 
5) *fcli-CH 2 CH(OH)GH 2 -ST'&5„ 

Rf-S0 2 -NR 2 OCOCR 3 =CH 2 
Rf^CH^OCOCR^CHa 
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Rf-CH 2 CHCH 2 OCOCR 3 =CH 2 
OCOR 3 

1 3 

Rf-CH 2 CHCH 2 OCOCR 3 =CH 2 
Rf-0-Ar-CH 2 OCOCR 3 =CH2 

D£«k Rmfitmik i~5 ©7^tn7^;n, r 1 \t&m*ittefemwii i 
jic^ cim^ cf 3 s. cf 2 hs. GFB^m^tzn^^-^m, Axnm^^ir 

-(Rf-A-0C0CR 3 CH 2 ) n - 
[5£*. Rf. A. R 3 tt. J:fBfcia«lin**>?U nfil~2 0 0, #^2~1 
10 0 OT'feSo ] 

7yiftttl (c) t ttli> ^(D-hCDtm^tl^o 
Polyraer-D-SiXa 
Polymer-D-SH 

[5£i*\ Polymer afSti&^Ttf^^P Sr* 
15 ^Lfc^U^-*5tS^U 

DfS, S £ jKXft 1 ~ 4 (D~0<DT/^ Ul/mfc&t.tlfcVl"? VS^jg^ Ufc 2 
ffi^S^U #!I;U^ -S(CH 2 ) 2 OCONH(CH 2 ) 3 -t?fcl9s 

xii^o^yjl^ (M^fi> Mmm^) ^ *fc(i, 00^^=1-4) -cfe 5„ ] 

20 HCRf-A-OCOCHCH^-C^CKj - Si (OCR,) 3 

HCRf-A-OCOCHCHCD^O^C^ - Si(0CH 3 ) 3 
H(Rf-A-0C0CHCHF) 4 -CH2CH2 - SiCl 3 
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H(Rf-A-0C0CClCH 2 ) 4 -CH2CH 2 - Si(0CH 3 ) 3 
HCRf-A-OCOCF^^OljCHj, - SiCl 3 

6 <D i: |rHH<7} % "T? & 3 o 

yvmw&m (d) am ^^©^^5, 

Rf-A-0C0NH-A' -SiXj 
Rf-A-OCONH-A' -SH 
Rf-A-NHCOO-A' -SiXj 
Rf-A-NHCOO-A' -SH 
Rf-A-0C0-A' -SiX 3 
Rf-A-OCO-A' -SH 
Rf-A-COO-A' -SiXj 
Rf-A-C00-A' -SH 
Rf-A-0-A' -SiX 3 
Rf-A-O-A' -SH 
Rf-A-CONH-A' -SiXg 
Rf-A-CONH-A' -SH 
Rf-A-NHCO-A' -SiX, 
Rf-A-NHCO-A' -SH 

a s A' ti % ^iti~4©r;^vyS, -so 2 n(r 21 )r 22 -S (iU 

R 2 1 ttftXft 1~4 R 2 2 1 ~ 4 ro7/^vylt?fe 
5 e ) ^fc^-CH 2 CH(OH)CH 2 -«-Cfet)^ 

Rf -C^C^- OCONH -CEjC^CH,- (0013)3 
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Rf -CEjCV OCONH -CHjCHjCH,- -SH 

Rf -CKjCHjj- NHCOO -CH^CH,- (0CH 3 ) 3 

Rf -C^CH,- NHCOO -CHjCHjCH,- SH 

Rf -C^CHg- OCO -CHjC^CH^ SiCl 3 
5 Rf -CHjCHj- OCO -C^CHjjCHa- SH 

Rf -CH^Hj- COO -C^CHjCHj,- (OCHg),, 

Rf -CH 2 CH 2 - COO -CHjCHjCH^ SH 

Rf -CHjCH,- 0 -CH^CHj- SiCl 3 

Rf -CHjjCHg- 0 -CH^HgC^- SH 
10 Rf -CH 2 CH2- CONH -CHjC^CH,- SiCl 3 

Rf -C^CHa- CONH -CHjCHjCH^ SH 

Rf -CHjCHj- NHCO -CHjCHjCH,- SiCl 3 

Rf -CH2CH 2 - NHCO -C^CHjCH,- SH 

(c) i:*3lj§©^i<D%©ffe5 0 TfZz^m&^/uiz^ttD-^ (e) fi N 

[R- SiCOtfO^DjR'- Si0 3/2 ] o 
20 [St^K R, R'ttR^ Rf-A, TAs*cA& («1~2 2) N £7cte. T/U^r/U 

m (fcmm. i ~ 2 2 > (omm^^-r c/tar u r*3 «t w <o&tn < 1 1 1 o« 

Rf ^fc«Rf-A-efo^ 0 ) (w^-eRm^fcs^T^^/v^-nT/^/^^b, 
Ate, ^iti~4or^vyS, -so 2 n(r 21 )r 22 -1 «au R 21 te 

25 |4-CH 2 CH(OH)CH r M5, ) 0 

l*3.fclftnWu ^^^^-a^>-/^-fe^^^-^riJ-^©^^*^5 00~100000 

t?^!)^$^/ ; 5ti^>"Cfe ; 5o v / /l^fe^.^^-=¥i?->'tePOSS (Polyhedral Oligomeric 
Silsesquioxane) t>H?rf ^^i^v'^^^^ty©^^ 7 — A* 



5 
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J^Si OH 

O I OH ni l 
Rf\ / O / OH 
^Si O-j— Si— Rf | 

I Rf— Si— 1-0 — SL 
O / 0 / Rf 

l/° l/° 

.Si O SL 

RV Rf 




io (i) 

„ Aldrich^POSS Silanols 54, 456-6fc ift?fcSo 

dr^-^^ (f ) tsav^^ S'^aSWu -sx 3 S (x^pyyl^ (09*. 
rs> twism > 00^^=1-4) -efc5 0 ^sh^t^a- 

15 tPT^SOili, 7 (c) \Z.3ottZ><DtW&<DWVlhZ> 0 
%£M^y;viz*3c*3cy-l/ (f) HH5£ : 

[R- Si0 3/2 ] 1 [R'- Si0 3/2 ] n 

D£<K Rte N Rf, Rf-A, TA^/V-S (»1~2 2) , *fcf±s TA"¥/l"2£ 
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mi~2 2) <Dmm&*m-t Cfc^u R<D/j>ft<£t>ioteRf ^fc« 

^ifl~4©7/^VVl, -S0 2 N(R 21 )R 22 -S (fiU R 21 «^*m 
l — ^T/l^l^ R 22 ^St^l~4tf>T/]^l^£T*fc6) ^fcfii-C 
H 2 CH(OH)CH 2 -ST*fc5 0 ) □ 

r' it, s ix a *^&mmm, mz.t£. -(cH 2 ) n six 3 (niti-io) -e 

l*Dj:t>m«. ^^g^/Hr^^^f-^O^*^ 500 — 100000^ 
l*3<fct>*mJ3: N — ^^1^±-T?fe^ 6 

^^i^^-fe^^r^-^V (f) fi x ^^-^v'/Hr^^=¥f-^ (e) 

bis- (triethoxysilyl) ethane 

bis- (triethoxysilylpropyl) amine 

bis- (triraethoxysilylpropyl) tetrasulf ide 

-SiX 3 




mm* (2) 
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^aws^L&v^ turn*, m 2 ©ggotw 1 cxhZo 
m^-mm^^mxhfi^ mm, mm, nm^m^-r, 

15 

20 t^i:7-i'>'^^-ytB« 

mmvc) 4 j -eiio o c. mmMm^xmrn^immx^mt-r^o £<&vy=v 

{y^(^m:0. ljunu lAim, 5 Mm, 10/itn) ^tbtl^M^ (17 2 

25 nm) wMttft? t, mm^t^m^%^m\^x^ ; -^mmmzn, 
mmx/y >mmt ->y /~A&mffl&&KttBmr* y^ ^^-^mmam 

nT/l/^VSlCeFj, T^^miC^^^mM, *S=7 J -/t^(SiOH) % 7, 
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/u* ^(SQ,H) ®#tE^w=« — ufc 0 

J^Ts 4^*0ffSr*oJ:5^l»fr-t-S o c 6 F 13 -> Rf, cj^ -> Rh(C 10 k 
C 18 H3 7 -> Rh(C 18 k Si0Hi:S03H^Pl&^:i ^e ^^:^^^fflV^6 o 

5 h ^ > (Fluorochem®*) % Rh (C 18 ) te;?-;*-^ ^ xvvl" MJ * b 2**^*7 ^ 

(fyyi)s Rh (c 10 ) -v-^ h y ^ h ^ v- ^ v ym) x*fo% 0 
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SrWi'Sfc©"?*)^ T.Sekib [J. Phys. Chem. B, 103, 10338(1999)] (DftW; 
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N-(5-^nn-2-t Kd ^■iy^<^^ry s » —T~ V > : Konawa £> [J. 
Am. Chem. Soc. , 120, 7107(1998)] ©^frifcTN^Lfcfc©. 
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